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DETAILED ACTION 

Request for Continued Examination 

1 . A request for continued examination (RCE) under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.114. Applicant's submission filed on October 23, 2003 has been entered. An action on 
the RCE follows. 

Response to Amendment 

2. Applicant's amendment filed on October 23, 2003 has been received and entered in the 
case. 

Claim Objections 

3. Claim 35 is objected to because of the following informalities: "324" [sic: 32]. 
Appropriate correction is required. 

Claim Rejections - 35 USC § 112 

4. The following is a quotation of the second paragraph of 35 U.S.C. 112: 



The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 
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5. Claims 41, 45, 47 and 48 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

In claim 41, line 2, "the second conductive layer" lacks antecedent basis. 
In claim 45, lines 5 and 6, "an electrically conductive material" lacks antecedent basis 
because there are more than one electrically conductive material in the claim. 

Claim Rejections - 35 USC §103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

7. Claims 1, 2, 7 - 18, 20 - 22, 32, 35, 36, 40 - 45, 47 and 48 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Gramann et al. '151 in view of Mahulikar et al. '835. 

Regarding claim 1, Gramann et al. discloses in e.g., Fig. 1, column 5, lines 54 - 56 and 
column 5, line 64 - column 6, line 9 an electronic component comprising: 

- an electronic device package (a package in Fig. 1) formed from an integral silicon 
wafer (7) having a recess (8), the recess including a conductive region (12, at the 
bottom surface of the recess 8); 

- a bare die electronic device (1) having a top, a bottom, sides, and a plurality of 
terminals (22 and 23), including a non-top terminal (22), the device being disposed in 
the recess and physically coupled to the package by a conductive bonding material 



Application/Control Number: 09/677,29 1 Page 4 

Art Unit: 2815 

(AuSn solder), and wherein the non-top terminal is electrically coupled to the 
conductive region by the conductive bonding material; and 
- a dielectric material (27) disposed. 

Gramann et al. does not disclose a shape of the dielectric material to form a planar 
surface over the recess that is level with or higher than the top of the device. However, 
Mahulikar et al. teaches in e.g., Fig. 9 a shape of a dielectric material (60) to form a planar 
surface over a recess (68) that is level with or higher than the top of a device (62). Thus, it would 
have been obvious to one of ordinary skill in the art at the time when the invention was made to 
modify Gramann et al. by using the shape of the dielectric material as taught by Mahulikar et al. 
The ordinary artisan would have been motivated to modify Gramann et al. in the manner 
described above for at least the purpose of protecting the package and at least some of the 
terminal areas. 

Regarding claim 2, Gramann et al. discloses in e.g., Fig. 1 and column 5, lines 43 - 45 
the conductive region (12, at the bottom surface of the recess 8) being formed by metallization. 

Regarding claim 7, Gramann et al. does not disclose a plurality of metallized bumps in a 
plane. However, Mahulikar et al. teaches in e.g., Fig. 12 a plurality of metallized bumps (solder 
balls or 70) in a plane. Thus, it would have been obvious to one of ordinary skill in the art at the 
time when the invention was made to further modify Gramann et al. by using the plurality of 
metallized bumps as taught by Mahulikar et al. The ordinary artisan would have been motivated 
to further modify Gramann et al. in the manner described above for at least the purpose of 
increasing the bond strength between the package and the external device (e.g., PCB). 
Furthermore, after modification of Gramann et al., the bumps are formed on the plain surface 
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(the surface of the elements 16 and 17) of the package of Gramann et al. Thus, Gramann et al. 
meets the following limitation "wherein each terminal is electrically coupled to at least one 
bump, and each bump is electrically coupled to at most one electrically distinct terminal". 

Regarding claim 8, Gramann et al., as modified, discloses the package including a top 
and a bottom; and the bumps are located above the top of the package. 

Regarding claim 9, Gramann et al. discloses in e.g., Fig. 1 the device (1) being a vertical 
device and the bottom of the device is coupled to the package in the recess (8). 

Regarding claim 10, Gramann et al. discloses in e.g., Fig. 1 a second conductive region 
(13, at the bottom of the recess 8) coupled to a terminal (23) other than the non-top terminal (22). 

Regarding claim 11, Gramann et al. discloses in e.g., Fig. 1 a plurality of contact (16 and 
17) including at least a first contact (17) and a second contact (16), the first contact (17) being 
electrically coupled to the non-top terminal (22) and the second contact (16) being electrically 
coupled to a terminal (23) other than the non-top terminal. 

Regarding claim 12, Gramann et al. discloses in e.g., Fig. 1 the plurality of contacts 
reside in the same plane. 

Regarding claim 13, Gramann et al. does not disclose a second layer of dielectric 
completely covering the silicon wafer and the device except for the plurality of contacts. 
However, Mahulikar et al. teaches in e.g., Fig. 7 a second layer of dielectric (26) completely 
covering a substrate (52) and a device (54) except for the plurality of contacts (44). Thus, it 
would have been obvious to one of ordinary skill in the art at the time when the invention was 
made to further modify Gramann et al. by using the second layer of dielectric to completely 
cover the silicon wafer and the device except for the plurality of contacts as taught by Mahulikar 
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et al. The ordinary artisan would have been motivated to further modify Gramann et al. in the 
manner described above for at least the purpose of protecting the die and the wafer. 

Regarding claim 14, Gramann et al. discloses in e.g., Fig. 1, column 5, lines 54 - 56 and 
column 5, line 64 - column 6, line 9 an electronic component comprising: 

- an electronic component package (a package in Fig. 1) formed from an integral 
silicon wafer (7) having a recess (8), the recess including a first conductive region 
(12, at the bottom surface of the recess 8); and 

- a bare die electronic device (1) having a top, a bottom, sides, and a plurality of 
terminals (23 and 22), including a non-top terminal (22) and a top terminal (23), the 
device being disposed in the recess and physically coupled to the package by a 
conductive bonding material (AuSn solder), wherein the non-top terminal (22) is 
electrically coupled to the first conductive region (12, at the bottom surface of the 
recess 8) by the conductive bonding material, and the top terminal (23) is electrically 
coupled to a second conductive region (13 and 16); and 

- a dielectric material (27) disposed in the recess. 

Gramann et al. does not disclose a shape of the dielectric material to form over the recess. 
However, Mahulikar et al. teaches in e.g., Fig. 12 a shape of a dielectric material (60) to form 
over the recess (at the place of 60) such that at least a portion of a first and second conductive 
regions (the area on the base 62 where are connected to the wires 58) are essentially planar (the 
surface of 60). Thus, it would have been obvious to one of ordinary skill in the art at the time 
when the invention was made to modify Gramann et al. by using the shape of the dielectric 
material as taught by Mahulikar et al. The ordinary artisan would have been motivated to modify 
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Gramann et al. in the manner described above for at least the purpose of protecting the package 
and at least some of the terminal areas. 

Regarding claim 15, Gramann et al. does not disclose the second conductive region being 
a solder bump. However, Mahulikar et al. teaches in e.g., Fig. 12 a solder bumps (solder balls or 
70) in a second conductive region (an area under the solder balls). Thus, it would have been 
obvious to one of ordinary skill in the art at the time when the invention was made to further 
modify Gramann et al. by using the solder bumps as taught by Mahulikar et al. The ordinary 
artisan would have been motivated to further modify Gramann et al. in the manner described 
above for at least the purpose of increasing the bond strength between the package and the 
external device (e.g., PCB). 

Regarding claim 16, Gramann et al. discloses in e.g., Fig. 1, column 5, lines 54 - 56 and 
column 5, line 64 - column 6, line 9 an electronic component comprising: 

- an electronic component package (a package in Fig. 1) formed from an integral silicon 
wafer (7) having a recess (8), the recess including a first conductive region (12, at the 
bottom surface of the recess 8); and 

- an electronic device (1) having a top, a bottom, sides, and a plurality of terminals (22 
and 23), including a non-top terminal (22) located in a region other than the top of the 
device, the device being disposed in the recess and physically coupled to the package 
by a conductive bonding material (AuSn solder), wherein the non-top terminal (22) is 
electrically coupled to the first conductive region (12, at the bottom surface of the 
recess 8) by the conductive bonding material; and 

- a layer of insulation (27) disposed. 



Application/Control Number: 09/677,29 1 Page 8 

Art Unit: 2815 

Gramann et al. does not disclose a shape of the layer of insulation to form a planar 
surface over the recess that is level with or higher than the top of the device. However, 
Mahulikar et al. teaches in e.g., Fig. 9 a shape of a layer of insulation (60) to form a planar 
surface over a recess (68) that is level with or higher than the top of a device (62). Thus, it would 
have been obvious to one of ordinary skill in the art at the time when the invention was made to 
modify Gramann et al. by using the shape of the layer of insulation as taught by Mahulikar et al. 
The ordinary artisan would have been motivated to modify Gramann et al. in the manner 
described above for at least the purpose of protecting the package and at least some of the 
terminal areas. 

Regarding claim 17, Gramann et al. discloses in e.g., Fig. 1 one of the terminals (23) of 
the device (1) being a top contact located at the top of the device; and the package (a package in 
Fig. 1) having a package top, wherein the package top also including a contact (17) coupled 
electrically via the conductive region to the non-top terminal (22). 

Regarding claim 18, Gramann et al. discloses in e.g., Fig. 1 and column 5, lines 43 - 45 
the conductive region (12, at the bottom surface of the recess 8) comprising a layer of metal; and 
the electronic device (1) resides within the recess (8) and the metal is electrically coupled to the 
non-top terminal (22) of the device (1). 

Regarding claim 20, Gramann et al. discloses in e.g., Fig. 1 the metal of the conductive 
region (12, at the bottom surface of the recess 8) extending to a portion of the package top, the 
electronic component further comprising: a bottom contact (22) electrically coupled to the metal 
(17) on the package top. 
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Regarding claim 21, Gramann et al. discloses in e.g., Fig. 1, column 5, lines 54 - 56 and 
column 5, line 64 - column 6, line 9 an electronic component comprising: 

an electronic device (1) having a first terminal (23) and a second terminal (22), 
wherein a first dimension is defined therebetween; 
- an electronic device package (a package in Fig. 1) having a first surface, the package 
formed from an integral silicon wafer (7) having a recess (8) on the first surface that 
has a depth that is substantially equal to the first dimension, the package further 
having a layer of metal (12) applied to the recess and to a portion of the first surface, 
wherein the electronic device resides within the recess and is physically coupled to 
the package by a conductive bonding material (AuSn solder), and the second terminal 
(22) is electrically coupled to the layer of metal (12) by the conductive bonding 
material (AuSn solder); and 
a layer of insulating (27). 
Gramann et al. does not disclose a shape of the layer of insulation to form a planar 
surface over the recess that is level with or higher than the top of the device. However, 
Mahulikar et al. teaches in e.g., Fig. 9 a shape of a layer of insulation (60) to form a planar 
surface over a recess (68) that is level with or higher than the top of a device (62). Thus, it would 
have been obvious to one of ordinary skill in the art at the time when the invention was made to 
modify Gramann et al. by using the shape of the layer of insulation as taught by Mahulikar et al. 
The ordinary artisan would have been motivated to modify Gramann et al. in the manner 
described above for at least the purpose of protecting the package and at least some of the 
terminal areas. 
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Regarding claim 22, Gramann et al. discloses in e.g., Fig. 1 a first contact (16) coupled to 
the first terminal (23); and a second contact (17) coupled to the metal (12) residing on the first 
surface of the package. 

Regarding claim 32, Gramann et al. discloses in e.g., Fig. 1, column 5, lines 54 - 56 and 
column 5, line 64 - column 6, line 9 an electronic component comprising: 

- a non-molded electronic component package (the package in Fig. 1) having a package 
top and formed from an integral silicon wafer (7) including a recess (8); 

- a bare die electronic device (1) having a top, a bottom, sides, and a plurality of 
contacts (22 and 23), the device being disposed in the recess and physically coupled 
to the package by a conductive bonding material (AuSn solder), wherein at least one 
of the plurality of contacts (22) is electrically coupled by the conductive bonding 
material (AuSn solder) to a metallization layer (12); and 

- a material (27) filling the recess (8) not occupied by the device (1) and conductive 
bonding material (AuSn solder). 

Gramann et al. does not disclose a shape of the planarizing material filling to 
substantially create a level plane that includes the package top. However, Mahulikar et al. 
teaches in e.g., Fig. 9 a shape of a planarizing material filling (60) to substantially create a level 
plane that includes the package top. Thus, it would have been obvious to one of ordinary skill in 
the art at the time when the invention was made to modify Gramann et al. by using the shape of 
the layer of insulation as taught by Mahulikar et al. The ordinary artisan would have been 
motivated to modify Gramann et al. in the manner described above for at least the purpose of 
protecting the package and at least some of the terminal areas. 
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Regarding claim 35, Gramann et al. discloses in e.g., Fig. 1 and column 5, lines 43 - 45 
the metallization layer (12) couples each contact to a redistribution point on the package top, and 
each contact remains electrically distinct. 

Regarding claim 36, Gramann et al. does not disclose a plurality of conductive bumps, 
each bump being disposed at a redistribution point. However, Mahulikar et al. teaches in e.g., 
Fig. 12 a plurality of conductive bumps (solder balls or 70), each bump being disposed at a 
redistribution point (at the area under the solder balls). Thus, it would have been obvious to one 
of ordinary skill in the art at the time when the invention was made to further modify Gramann et 
al. by using the plurality of conductive bumps as taught by Mahulikar et al. The ordinary artisan 
would have been motivated to further modify Gramann et al. in the manner described above for 
at least the purpose of increasing the bond strength between the package and the external device 
(e.g.,PCB). 

Regarding claim 40, Gramann et al. discloses in e.g., Fig. 1, column 5, lines 54 - 56 and 
column 5, line 64 - column 6, line 9 an electronic component comprising: 

- an electronic device package (the package in Fig. 1) including a silicon wafer (7) 

having a recess (8), the recess including a conductive region (12, at the bottom 

surface of the recess 8); 

a bare die electronic device (1) having a top, a bottom, sides, and a plurality of 
terminals (22 and 23), including a non-top terminal (22), the device being disposed in 
the recess and physically coupled to the package by a conductive bonding material 
(AuSn solder), and wherein the non-top terminal (22) is electrically coupled to the 
conductive region by the conductive bonding material (AuSn solder); 
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- a material (27) filling the recess (8) not occupied by the device (1) and conductive 
bonding material (AuSn solder); and 

- a plurality of contacts (16 and 17) including at least a first contact (17) and a second 
contact (16), the first contact (17) being electrically coupled to the non-top terminal 
(22) and the second contact (16) being electrically coupled to a terminal (23) other 
than the non-top terminal, wherein the plurality of contacts reside in the level plane. 

Gramann et al. does not disclose a shape of the planarizing material filling to 
substantially create a level plane that includes the package top. However, Mahulikar et al. 
teaches in e.g., Fig. 9 a shape of a planarizing material filling (60) to substantially create a level 
plane that includes the package top. Thus, it would have been obvious to one of ordinary skill in 
the art at the time when the invention was made to modify Gramann et al. by using the shape of 
the layer of insulation as taught by Mahulikar et al. The ordinary artisan would have been 
motivated to modify Gramann et al. in the manner described above for at least the purpose of 
protecting the package and at least some of the terminal areas. 

Regarding claim 41, Gramann et al. discloses in e.g., Fig. 1 and column 6, lines 40 - 41 
the second conductive layer (13, at the bottom of the recess 8) being non-wire bonded. 

Regarding claim 42, Gramann et al. discloses in e.g., Fig. 1 and column 6, lines 41-44 
the layer (27) of insulation being a dielectric. 

Regarding claim 43, Gramann et al., as modified, discloses the conductive bumps being 
spaced. Furthermore, the limitation "for electrically coupling with a pre-printed circuit board" is 
intended use language which does not differentiate the claimed apparatus over Gramann et al. 
and Mahulikar et al. 
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Regarding claim 44, Gramann et al. discloses in e.g., Fig. 1 the electronic component 
being a flip chip. 

Regarding claim 45, Gramann et al. discloses in e.g., Fig. 1, column 5, lines 54 - 56 and 
column 5, line 64 - column 6, line 9 an electronic component comprising: 
a silicon wafer (7) having a recess (8); 

a bare die electronic device (1) having at least one contact (22), the device being 
disposed in the recess and physically coupled to the package by a conductive bonding 
material (AuSn solder), the at least one contact (22) electrically coupled by the 
conductive bonding material (AuSn solder) to an electrically conductive material 
(12), 

- the electrically conductive material (AuSn solder) coupling the at least one contact 
(22) to an electrical input (17) of the electronic component, wherein the electrical 
coupling is achieved by non-wire bonding, and 

- a dielectric material (27). 

Gramann et al. does not disclose a shape of the dielectric material to form a planar 
surface over the recess that is level with or higher than the top of the device. However, 
Mahulikar et al. teaches in e.g., Fig. 9 a shape of a dielectric material (60) to form a planar 
surface over a recess (68) that is level with or higher than the top of a device (62). Thus, it would 
have been obvious to one of ordinary skill in the art at the time when the invention was made to 
modify Gramann et al. by using the shape of the dielectric material as taught by Mahulikar et al. 
The ordinary artisan would have been motivated to modify Gramann et al. in the manner 
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described above for at least the purpose of protecting the package and at least some of the 
terminal areas. 

Regarding claim 47, Gramann et al. discloses in e.g., Fig. 1 and Fig. 12 the bare die 
electronic device (1) being covered by the dielectric material (27) and the electronic component 
is a flip chip. 

Regarding claim 48, Gramann et al. discloses in e.g., Fig. 1 and column 5, line 64 - 
column 6, line 9 the silicon wafer (7) being an integral piece of silicon. 

8. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Gramann et al. in 
view of Mahulikar et al. as applied to claim 1 above, and further in view of Yoshida et al. (JP 59- 
145537) or Oji et al. (JP 58-197857) 

Gramann et al. in view of Mahulikar et al. discloses the claimed invention except the 
conductive region comprises: a first layer of titanium; a second layer of copper deposited on the 
first layer; and a third layer of chrome deposited on the second layer. However, Yoshida et al. or 
Oji et al. discloses the conductive region comprises: a first layer of titanium; a second layer of 
copper deposited on the first layer; and a third layer of chrome deposited on the second layer. 
Thus, it would have been obvious to one of ordinary skill in the art at the time when the 
invention was made to further modify Frei et al. and Kolesar, Jr. by adding the conductive region 
as taught by Yoshida et al. or Oji et al. The ordinary artisan would have been motivated to 
further modify Frei et al. and Kolesar, Jr. in the manner described above for at least the purpose 
of increasing adhesive strength between the conductive region and the device. 
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Response to Arguments 

9. Applicant's arguments with respect to claims 1, 14, 16, 18, 21 and 32 have been 
considered but are moot in view of the new ground(s) of rejection. 



10. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. Fillion et aL, Anderson et al. Nakamura disclose a semiconductor device in the 
semiconductor wafer. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Chris C. Chu whose telephone number is (703) 305-6194. The 
examiner can normally be reached on M-F (10:30 - 7:00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tom Thomas can be reached on (703) 308-2772. The fax phone number for the 
organization where this application or proceeding is assigned is (703) 308-7382. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) 308-0956. 



Conclusion 



c.c. 



1/7/04 10:39:04 PM 



Chris C. Chu 
Examiner 
Art Unit 28 15 
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